Previous s t u d i e s have shown t h a t , i n t h e i n t a c t animal, a d m i n i s t r a t i o n of g l u c o c o r t i c o i d hormones can precociously s i m u l a t e t h e v a r i o u s enzymic and morphological changes t h a t normally occur i n t h e r a t i n t e s t i n e a t weaning. I n o r d e r t o determine i f t h e s e hormones a c t d i r e c t l y on i n t e s t i n a l c e l l s ,
a s e a r c h was made f o r cytoplasmic r e c e p t o r p r o t e i n s which a r e c h a r a c t e r i s t i c of t a r g e t t i s s u e s . When i n c u b a t i o n s were attempted a t 40 u s i n g %-dexamethasone (40 nM) and i n t e s t i n a l c y t o s o l from 18-day-old r a t s , s p e c i f i c binding was observed b u t was u n s t a b l e , being maximal a f t e r 1-2 hours then d e c l i n i n g r a p i d l y . T h i s problem was overcone by using i n t e s t i n a l r i n g s r a t h e r than i s o l a t e d c y t o s o l ; under t h e s e c o n d i t i o n s i t was shovm t h a t t h e s p e c i f i c binding component is s a t u r a b l e and h a s an apparent d i s s o c i a t i o n c o n s t a n t of 9.3 f 2.6 nM and a conc e n t r a t i o n of 0.24 f 0 . 0 1 pmoleslmg p r o t e i n i n both jejunum and ileum. I n a developmental s t u d y , t h e c o n c e n t r a t i o n of binding s i t e s was found t o d e c l i n e g r a d u a l l y ; from 0.31 f 0.06 pmoleslmg p r o t e i n a t 5 days t o 0.14 ? 0.02 pmoles/mg p r o t e i n i n a d u l t s . The presence of t h e s e cytoplasmic r e c e p t o r s during t h e s u c k l i n g p e r i o d i s taken a s evidence t h a t g l u c o c o r t i c o i d s do a c t d i r e c t l y on t h e i n t e s t i n e ; b u t , s i n c e t h e r e i s no dramatic change i n t h e i r c o n c e n t r a t i o n w i t h age, i t i s u n l i k e l y t h a t they p l a y a primary r o l e i n t h e r e g u l a t i o n of responsiveness of i n t e s t i n a l t i s s u e t o t h e s e hormones.
GASTROESOPHAGEAL MANOMETRY I N CHILDREN WITH GASTROESOPHAGEAL REFLUX.
John J. Herbst and Dale G. Johnson. Departments of P e d i a t r i c s and Surgery, Univ. of Utah Col. of Med., S a l t Lake C i t y , Utah.
Gastroesophageal r e f l u x (GE r e f l u x ) i s f r e q u e n t l y a s e r i o u s d i s o r d e r i n c h i l d r e n .
Esophageal m o t i l i t y and pH (EMptl) s t ud i e s were performed on 52 c h i l d r e n who were not improving a ft e r a t l e a s t 2 weeks of i n t e n s i v e medical treatment oP GE ref l u x . P o s t o p e r a t i v e s t u d i e s were a l s o obtained on the 32 pat i e n t s who e v e n t u a l l y had surgery f o r r e f l u x . An esophageal h i a t a l h e r n i a was demonstrated i n 41 of t h e p a t i e n t s .
I n 9 , GE r e f l u x was not demonstrated during the i n i t i a l radiographic examination.
S i g n i f i c a n t c o n g e n i t a l a b n o r m a l i t i e s were i d e n ti f i e d i n 11 c h i l d r e n operated upon f o r GE r e f l u x . Although t h e r e is a decreased p r e s s u r e i n the esophageal high p r e s s u r e zone (HPZ) i n the a d u l t with GE r e f l u x , HPZ p r e s s u r e s were normal f o r age i n our p a t i e n t s .
HPZ p r e s s u r e s did not increa s e a f t e r surgery.
The mean change i n p a t i e n t s w i t h good r es u l t s was +1.2 mm Hg, and +0.3 mm Hg i n p a t i e n r s with f a i r r e s u l t s ( r e f l u x only d u r i n g EMpH s t u d i e s ) o r poor r e s u l t s ( r et u r n of symptoms).
Successful s u r g i c a l r e p a i r of G E r e f l u x i n a d u l t s has been a s s o c i a t e d w i t h an increased HPZ p r e s s u r e . EMpH s t u d i e s a r e more s e n s i t i v e than roentgenography i n detect i n g r e f l u x i n c h i l d r e n .
G E r e f l u x i n the c h i l d d i f f e r s from t h e a d u l t i n t h a t t h e r e i s a high incidence of c o n g e n i t a l abn o r m a l i t i e s , HPZ p r e s s u r e s a r e not d e p r e s s e d , and a r i s e i n HPZ p r e s s u r e i s not c o r r e l a t e d w i t h a s u c c e s s f u l s u r g i c a l rep a i r . ENZYME REPLACEMENT THERAPY:DIRECTING EXOGENOUS ENZYME TO THE LIVER. N e i l A. Holtzman, Gloria F. B e l l , Mark J. K r a n t z , Hans H. Liu, Yuan C. Lee. The Johns Hopkins University, Departments of P e d i a t r i c s and Biology. Baltimore, Maryland.
Mammalian l i v e r p o s s e s s e s s i t e s , n o t shared by o t h e r organs, which bind s e v e r a l g l y c o p r o t e i n s whose t e r m i n a l s u g a r s a r e g a l a c t o s e .
Such p r o t e i n s a r e t a k e n up rapidly--and a lmost exclusively--by t h e l i v e r following intravenous administ r a t i o n (Morell, e t a l . J. Biol. Chem. 246:1461 , 1971 . we determined whether t h e coupling of p-aminophenyl-thio-cierlv a t i v e s of e i t h e r g a l a c t o s e o r glucose t o p u r i f i e d Aspergil l u s amylase could i n c r e a s e binding of t h e enzyme t o l i v e r i n v i t r o and i n vivo. The enzymes t o which sugar was coupled ---(gal-amylase o r glu-amylase) had 60-f t h e enzyme a c t i v i t y of t h e unmodified amylase.
Employing t h e assay of van Lenten and Ashwell (J. B i o l . Chem. 247:4633, 1972) t h e g r e a t e s t a ff i n i t y f o r t h e b i n d i n g s i t e on l i v e r c e l l membrane was obs e r v e d with gal-amylase; over 50 times a s much glu-amylase was r e q u i r e d f o r comparable binding. Unmodified amylase d i d n o t bind even when 105 t i m e s a s much was used Mice were inj e c t e d i n t r a v e n o u s l y w i t h e i t h e r unmodified 125~-amylase, 125~-gal-amylase o r 125~-glu-amylase and s a c r i f i c e d 5-15 rninUtes l a t e r . The p r c p o r t i o n of r a d i o a c t i v i t y found i n whole liv e r was h i g h e s t f o r gal-amylase, i n t e r m e d i a t e f o r glu-amylase and h a s t f o r unmodified amylase. I t remains t o be determined whether t h e r a p i d uptake of gal-amylase i s a
s s o c i a t e d with d iminished imu.le response and t o what e x t e n t i t s enzyme a c t iv i t y p e r s i s t s i n t h e l i v e r .
FAT AI3SOKPTION I N VI'RY LON IiIKl'li i.liJIGII1' (VLBW) INFANTS. i<atz, i:iclinrd liarnilton, iles. I n s t . , Hosp. f o r Sick (:!iildren, !)cpt. of P d . , Univ. of Toronto, Toronto, Canada.
W c s t u d i c d 15 i n i a n t s , b i r t h wcight 1 c . s~ t i~a n 1300 grams, during t h c i r i i r s t 2 montl~s of l i c e . i:c,cal f a t cxcrt,tion (A, o i
i n t a k c ) was 20.1 -1 b.3 (m + sd) a t af:c 10-14 days and 26.4 ? 8.0 a t 3 1,~erks. I n 10 i n f a n t s n o t giver1 calcium suppli'ments, Tat c x c r c t i o n a t 6-8 wecks d[aclined s i g n i i i c a n t l y (p -01) t o 11.6 + 5.6. I n 5 i n i n n t s givcn o r a l (:a stlpplimvnts (147 q, Ca/ day), beginning a t agc , wccks, :-aL e x c r e t i o n a t 6-8 weeks was 20.9 -1-7.0, g r c a t c r ( p . .05) than i n nonsupplemcnted i nf a n t s . At age 2 weeks mvan maximal p o s t p r a n d i a l i n t r a l u m i n a l t o t a l b i l e s a l t c o n c e n t r a t i o n mcasurcd by TLC was 1.5 rm'l/L; 6/10 wr,rc. bclo;, tht, c r i t i c a l toiccllar c o n c e n t r a t i o n (CMC). T l~c r c I I C~P no f r c c b i l ? s a l t s (I.'!:$) and minimal amounts of g l y c i n e conjugates. A t 2 v.onths tile b i l e s a l t c o n c e n t r a t i o n s i.jerc incrcns;,d; 8/10 .,ere abovi tltc CEIC. Thore werc no TRS and incrcascd g l y c i n c conjugates. Therc was a s i g n i r i c a n t (p .-.Gl) c o r r e l a t i o n between i n t r a l u m i n a l b i l e s a l t c o n c t n t r at i o n and i c c a l Tat c x c r e t i o n (r=-.67). Mean l i p a s e a c t i v i L y (,,tl/ml/rnin) i n p o s l p r a n d i a l duodcmal j u i c e was 9.3 a t 2 weeks and 26.9 a t 2 months, but sincc. monoglyceridus, d i g l y c e r i d c s were i d e n t i r i e d c o n s i s t e n t l y i n duodcnal c o n t c n t s some efEecti v e l i p o l y s i s \:as occuring. Id? conclude t h a t mild t a t malabs o r p t i o n i n VLli1.J i n f a n t s a t 2-3 hccks of a g e , which can be a t t r i i m c e d i n p a r t t o d c i i c i e n t i n t r a l u m i n a l b i l e s a l t concent r a t i o n s , improv<~s t o approach a d u l t c a p a c i t y by age 2 months. Oral Ca supplements impair iaL absorption i n t h e s e i n i a n t s . Frequently, i n f a n t s w i t h chronic d i a r r h e a and f a i l u r e t o t h r i v e r e q u i r e TPN t o overcome t h e i n t e s t i n a l a b s o r p t i v e d e f e c t . Weaning from TPN without e x a c e r b a t i o n of d i a r r h e a i s d i f f i c u l t . 1Je have developed a formula which can be s t r u c t u r e d t o challenge t h e i n t e s t i n e s e q u e n t i a l l y with t h e v a r i o u s n u t r i e n t modules and c o n c e n t r a t i o n s . The Core formula i s composed of whole c a s e i n and m i n e r a l s c a l c u l a t e d t o d e l i v e r adequate e l e c t r o l y t e s when used i n a c o n c e n t r a t i o n cf 3 gms % p r o t e i n . To t h i s p r o t e i n Core, f a t s and s u g a r s can be added a s needed and t o l e r a t e d by t h e p a t i e n t . When weaning from TPR, modules a r e added i n 1 gm % increments every 12 h r s . s t a r t i n g with p r o t e i n , f a t and then carbohydrate. V2-en t h e composition equals 3 gm % Core mix, 3.5 ga % f a t and 6 gm % carbohydrate and t h i s i s t o l e r a t e d f o r 1 week, t h e p a t i e n t i s switched t o a p r o p r i e t a r y formula whlch most c l o s e l y matches.
I f a c o n c e n t r a t i o n is reached t h a t causes d i a r r h e a , i t i s maintained o r s l i g h t l y reduced u n t i l i n t e s t i n a l t o l e r a n c e developes. I n t h e p a s t t h r e e y e a r s , more than 75 p a t i e n t s have been weaned t o o r a l feedings i n t h i s manner w i t h no d i f f i c u l t y . Work supported by: Ross Laboratory, David Underwood T r u s t , USPB RR-00188, and Axl-05721-01. I n f a n t s witt: &MI have chronic a c i d i c d i a r r h e a secondary t o malabsorption of a l l carbohydrates r e s u l t i n g i n profound maln u t r i t i o n . Four p a t i e n t s w i t h 1'2.F were s t u d i e d by an i n t e s ti n a l p e r f u s i o n technique. A t r i p l e lumen tube w i t h a P e d i e t r i c Crosby capsule a t t h e t i p was introduced i n t o t h e jejunum. A 107: glucose s o l u t i o n was infused through a proxir.al s i t e 3C cm from t h e c o l l e c t i n g p o i n t .
MOP.PHCLOGIC BASIS FOR GLUCOSE MALABSORPTION I N INFANTS WITH ACQUIRFD EIOIJOSACCHARIDE INTOLERANCE (AMI
1% polyethylene g l y c o l was added a s a non-absorbable merker. Samples were obtained every 15 minutes and glucose a b s o r p t i o n r a t e was c a l c u l a t e d . A f t e r t h e p e r f u s i o n , r j e j u n a l biopsy v a s obtained f o r h i s t o l o g y and d i s a c c h a r i d a s e a s s a y .
Glucose a b s o r p t i o n increased from 9.2 t o 17.3 mgfmin a f t e r 1 ~o n t h r e h a b i l i t a t i o n . D i l l o u s l e n s t h increased w i t h r ecovery. Lactase, s u c r o~e and maltose enzymes remained low.
A l i n e a r r e l a t i o n s h i p e x j s t s between glucose a b s o r p t i o n and v i l l o u s l e n g t h . This ireylics t h a t impaired glucose a h s o r p t i o n i s r e l a t e d t o decreased a u c o s a l s u r f a c e a r e a . Work supported b y : Ross Laboratory, David Underwood T r u s t , NASA Contract ?C@59, USPH RR-00188 and AM-05721-01.
